Measuring Forward Protons at RHIC
pp, PA and fututre ep, eA

Wtodek Guryn BNL

Physics in pp and beyond

Implementation for running without special optics
Implementation - fast track solution at STAR
Summary

ptrp—=p+X+p
p+p(A)—=p+X
Common feature — forward proton(s) measured currently at STAR

PHENIX and RHICf possibly in the future
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Physics with Tagged Froward Protons
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Physics with tagged forward protons

prp—=p+p p+trp—=p+X+p
elastic diffractive X= particles, jets, W, J/¥, Higgs, glueballs....
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pA at RHIC
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RP location (Phase | and Il at STAR)

RPs for Phase Il are located between DX — DO
Modification to the vacuum chamber is required
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Central Production in DPE

@ . Method is complementary to:
j L . GLUEX experiment (2015)
=X . . PANDA experiment (>2015)
= « COMPASS experiment (taking data)
P P 0 n

In the double Pomeron exchange process each proton “emits” a Pomeron and
the two Pomerons interact producing a massive system My

'P\l/P' For each proton vertex one has
M.=VE.E.s invariant mass t four-momentum transfer
X Elgz 1\/[X E _ Ap/p

where My =t 7™, (%), 9q(jets), H(Higgs boson), gg(glueballs)

The massive system could form resonances. We expect that because of the
constraints provided by the double Pomeron interaction, glueballs, hybrids, and
other states coupling preferentially to gluons, will be produced with much
reduced backgrounds compared to standard hadronic production processes.
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Central Exclusive Production Run 2009
(The method works at RHIC very well)
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Roman Pots in DX-D0 Region
Works at any IP (STAR, PHENIX....)
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Advanced Conceptual Design Exists

v
/AMFTER CHAMBER HAS BEEN BOLTED NTO POSITION.
VELD AS SHOWN O SH 2 OF 2 T0 ESTABLISH AN
ANCHOR, FONT.
_| 1. RP bellows shorter by 1.25” for CF flange interface to DX—DO chamber. Alternatively can extend strongback and kinematics to accormmodate CF flange interface L
2. Double step in DX—DOQ chamber to keep Roman Pot design the same at both stations. Alternative, can redesign RP brackets at RP(801).
3. A bridge type frame will be required in place of existing Roman Pot support pedestal to avoid interference with VJR below.
4. No internal rf—screening shown. Addiing a screen can be simple to complex depending on requirements. The most simple rf—screen will be a perforated sheet
tube compressed to an oval upon box closure. The simplest rf—shield design will only rounds the longitudinal sharp inside corners.
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New Approach Phase IIA

Minimal disruption, cost....
driven by desire not to disassemble the shielding
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Elevation view at 5:00
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Acceptance for pp elastic

Minimal disruption, cost....

Phase-Il t-acceptance
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Summary

Roman Pots at RHIC are an important tool for a lot of physics topics

There is a team of people who know how to implement those devices at
RHIC

Need to know short an long term requirements so we can focus on a
solution - there is no free lunch
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